Introduction
The previous papers in this series have set out the importance for health of sanitation and water and touched on the importance of hygiene [1, 2, 3] . Three clear messages have emerged:
1. Unimproved hygiene, inadequate sanitation, and insufficient and unsafe drinking water account for 7% of the total disease burden and 19% of child mortality worldwide [4] . 2. Interventions in hygiene, sanitation, and water are highly cost-effective and capable of preventing a large part of this devastating disease burden. 3. Progress in ensuring access to these basic services has been painfully slow in much of the developing world.
These three messages present an imperative for everyone concerned with improving health. The centrality of these issues to health has been made clear in numerous international declarations, but priority and progress remain inadequate. As it stands, the world will not deliver the Millennium Development Goal (MDG) targets on water in many poor countries and on sanitation in most, let alone achieve the vision of universal access.
This paper analyses the causes of poor national progress, discusses how these can be addressed, and highlights the potential roles of the various actors-especially the health sector-in tackling the challenges that lie ahead.
Hygiene, Sanitation, and Water -One Sector or Three?
Traditionally, sanitation and water, together with hygiene, have been treated as a single sector, but the examination of this sector's component parts in this series has revealed not only that they have much in common but also that much sets them apart.
Common to the three subsectors is the extent to which they impact upon mortality and morbidity burdens in the developing world. There has been some debate about whether the respective health benefits of hygiene, sanitation, and water supply are additive. A literature review two decades ago [5] found the reduction of diarrhoea in studies involving two or all three interventions was no greater than in studies involving only one. It would be unwise to draw any firm conclusion from this finding because of the small number of studies included in this review, the wide range of settings, and the variable epidemiological rigour of the studies. Moreover, a more recent systematic review [6] reported that hand washing with soap has a similar impact on diarrhoea in industrialised and developing countries, where water supply and sanitation differ greatly, and in a study in Brazil the impact of sanitation on diarrhoea was not affected by the high level of on-plot water supply coverage [7] . Results such as these suggest that the impact of each subsector can be treated independently.
Separate or together, the three components are critical determinants of health. Achieving universal access to safe drinking water, adequate sanitation, and improved hygiene, and progressively improving the level and quality of services are essential steps on every country's journey to securing good health for its citizens.
However, it is not usually practical to integrate water supply with sanitation and hygiene promotion, even though they are all parts of an environmental strategy to prevent faeco-oral infections. Hygiene promotion and sanitation promotion both suffer from the budgetary dominance of water supply, and from a loss of effectiveness when implemented too fast [8] . Freeing sanitation promotion from its link with construction (of toilets or of water supplies) avoids these problems and makes it more suitable for implementation by the health sector. Indeed, some of the most successful sanitation programmes in the developing world, such as the rural sanitation programmes of Ethiopia and Benin (see Box 1 in the Sanitation and Health paper of this series [3] ) or some of the recent Community-Led Total Sanitation programmes [9] , have been implemented by the health sector.
Sectoral Stagnation Political Neglect
The previous papers in this series give examples of poor performance in delivering progress on sanitation and water. This inadequate performance is not inevitable; some extremely poor countries have provided water supplies to half their population (for example, Burkina Faso, Ghana, and Guatemala), or doubled their sanitation coverage (for example, Benin,
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Ethiopia, and Niger), since 1990 [10] . Where performance is poor, it is rooted in a lack of political will, which is evidenced by the low priority afforded to water and sanitation in government and donor policies and budgets.
Low Level of Ambition
Political neglect is compounded by a low level of ambition. The 1978 Alma Ata Declaration on Primary Health Care was clear in its call for action by ''all governments, all health and development workers, and the world community to protect and promote the health of all the people of the world.'' This vision of universal access to health included a specific call for, at least, ''an adequate supply of safe water and basic sanitation'' [11] .
However, the MDG target for water and sanitation aims only to reduce by half those without access to these services between 1990 and 2015. For hygiene, there is no target. Even if the MDG targets are met, a quarter of the world's population will still be without access to even a basic toilet and one in ten will be without access to an improved water source. Sadly, many countries will not meet even these modest targets. The international development community will shortly enter a phase of review, revision, and perhaps recrimination on the rate of progress toward the MDGs. Further goals are then likely to be adopted for the period after 2015 and it is hard to see how these could be less than universal access to water and sanitation at the home, health centre, school and workplace. However, these new goals must give priority to the most disadvantaged and encourage progressive improvement of service levels.
Poor Performance
The WHO/UNICEF Joint Monitoring Programme (JMP) recently reported that the world is on track to meet the MDG target for water but is seriously off-track for sanitation [10] . Closer examination of the report paints a bleak picture for the world's poorest countries and regions. Africa, at current rates of progress, will not meet the MDG target for water until 2035, or the sanitation target until 2108. Failings at all levels lie behind this poor progress.
At the international level, water and sanitation are a low priority compared to other sectors such as health and education. Many donors, such as the UK and Norway, give water and sanitation just 1.5% of their total development budget. Moreover, aid for the sector is poorly targeted with only 24% of it going to the Least Developed Countries between 2002 and 2006, and there is no relationship between allocation of aid and the level of access to water and sanitation in a given country [12] . In short, aid for the sector is not getting to where it is most badly needed.
At the national level, policy and plans are weak or absent, and effective action is undermined by institutional fragmentation and poor coordination within and outside government. Allocations within national budgets-particularly for sanitation-are low and largely financed by aid rather than by national revenue. In Zambia, for example, in 2008, 91% of the government allocation for sanitation was from external aid [13] .
At the local government level, responsibility for delivering these services has been decentralised without the necessary financing or requisite investment in local capacity. In addition, local resources for the sector are often off-budget for local government, leading to little in the way of capital budget for expanding infrastructure and poor targeting of investments [13] .
Several features of the development context further complicate progress towards the coverage goal. Rapid population growth, especially in towns and cities, makes it necessary for sector coverage to run in order to stand still. Climate change, with diminishing rainfall in relatively dry regions and increasing seasonality of river flows, is also hindering progress towards the MDG targets.
Building the Systems to Deliver
The challenge of meeting the MDG target for water and sanitation by 2015 and, beyond that, realising a vision of universal access, is immense. The funding requirement is not the least of the obstacles to meeting this challenge. Estimates of the global cost of meeting the MDG target range from US$6.7 billion to US$75 billion per year [12] . Yet, the global total in 2008 of aid disbursements for sanitation and water supply by OECD members and several multilateral agencies was only US$5.3 billion [12] . Furthermore, most of these estimates do not include the costs of support services or institutional capacity to plan, build, and manage the infrastructure.
It would be simplistic, however, to blame a lack of funding for all the poor progress in the sector, particularly since numerous wellknown instances in which reduced subsidy has led to improved performance suggest that there is not a linear relationship between money and progress.
Much of the debate on how to meet the challenge of the MDG target has focused on how successful community or neighbourhood projects can be ''scaled up.'' There are many examples of highly successful local innovations in water supply, but few have scaled up beyond the district level. In sanitation, so few projects have achieved the construction of more than, say, 10,000 units that the same exceptions are endlessly cited in the literature (e.g., [14] ). For hygiene promotion, there appears to be a trade-off between quality and scale, with a tendency for effective and participatory local projects to degenerate into hectoring didacticism when scaled up.
This focus on ''scaling up''-if it can work at a small scale, how can it be made to work at a large scale?-can detract from the root causes of poor progress at the national level. Rather than an absence of small-scale success, the major challenge lies in the weak and often under-resourced public institutions mandated to deliver these services or oversee their delivery. The challenge in effect is not how successful pilots can be ''scaled up'' but how progress can be delivered ''at scale.'' Summary Points N As the last article in a series on water and sanitation, this paper considers what needs to be done to make significant progress towards ensuring universal access to hygiene, sanitation, and water.
N We first discuss the differences between these three subsectors and the possible reasons for poor rates of progress towards achieving universal access in recent years.
N Then, we consider the actors whose engagement is essential for the sector, including the poor households themselves who are significant investors, local and central government, donors, and international agencies.
N Finally, we discuss the potentially important role of the health sector in improving hygiene, sanitation, and water worldwide and propose a detailed Agenda for Action.
The Key Actors and Their Roles Households
Individual households have largely been viewed by government technicians as passive recipients of water and sanitation services, ignoring the extent to which many have provided their own services. Of the nine million hand pumps in Bangladesh, for example, two-thirds are privately owned and maintained [15] . So are most of the world's pit latrines. For example, Kampala's population grew by 600,000 from 1992 to 2003 and in 2003 about half of the additional population were using their own pit latrines whereas there had been negligible growth in the use of shared latrines provided by landlords or for public use [16] .
Even the poor aspire to become formal customers of local utilities, with the rights and privileges that entails. They are often willing to pay much higher tariffs than service managers expect, having previously paid larger sums (for poorer service) to providers in the informal sector [17] . The facilitation of access to water and sanitation services by poor households will enable them to exert their rights as customers and to press for service improvements by consumer demand as well as political, legal, or other means.
If households in rural and periurban areas are encouraged to invest in their own wells or other water and sanitation facilities, they are likely to choose cheaper, simpler technologies and to help to maintain them. Government technicians may consider these technologies inferior, but the affordability and feasibility of construction and maintenance by local people are advantages of such self-supply arrangements. Using scarce external resources to give relatively high-quality services to a few of the unserved raises equity issues; it is preferable to spread the funds around and have them work harder for more people. It has been estimated [18] that some 25 million people in subSaharan Africa could improve their own water supplies through the use of affordable technology. Public sector and external funding can help to develop such technology and bring it to market. For instance, UNICEF is developing the market for low-cost manual drilling of tube wells by artisans in West Africa.
Already, most of the investment in water supply and sanitation comes from households, as illustrated above. Donor investments are scarce, and, although government allocations are greater, they are insufficient to ''buy'' enough coverage to meet the MDGs, much less provide universal access. A key challenge is thus to
Box 1. Agenda for Action in Seven Domains
Note: In this box, ''hygiene, sanitation, and water'' is abbreviated to ''HSW.'' 1. HSW in health policy -and vice-versa All to:
N recognise HSW as one of the key intervention strategies for reducing morbidity, mortality, and health care costs.
N commit to working across sectors to achieve better results for health.
WHO to:
N call on health ministries and international health agencies to strengthen intersectoral policy and to build effective multisectoral coordination mechanisms on HSW and health.
National governments to:
N emphasise HSW within national development plans, such as Poverty Reduction
Strategy Papers, as a health priority.
N ensure that Finance and Planning Ministries are aware of the evidence and impacts of low levels of HSW coverage.
N ensure that every child has access to HSW in school and that no new schools are constructed without HSW facilities.
National health ministries to: N develop criteria for more equitable allocation of resources to ensure better focus on serving the unserved.
Local government to:
N work with all local partners (civil society and private service providers) to coordinate plans for universal HSW coverage for better health.
N ensure that local health and development strategies and plans include HSW.
Major donors to:
N include HSW in national assistance strategies for the health sector. N target resources better to the unserved with the aim to ensure at least 50% of aid for water and sanitation goes to low-income countries and 27% to basic services.
HSW in health institutions
WHO to:
N establish international benchmarks for HSW-related needs in health care
settings.
Health Ministries to:
N ensure a statutory requirement that all health care facilities have adequate and safe HSW.
N monitor coverage and maintenance of HSW in health care facilities.
Health care facility managers to:
N take responsibility for ensuring access to and use of HSW by all staff.
All health care workers to:
use the available funding most effectively, with a mix of catalytic government and donor interventions, and wisely stewarded household investments.
Local Government
Effective delivery of water and sanitation services is usually best done at a local level. The strength and accountability of local government will therefore be a key determinant of the coverage and sustainability of those services, both in villages and in more urban settings.
For rural community water supplies, the key problem is the responsiveness of local government, including village institutions, to their maintenance needs. Rural water systems may break down for technical reasons, but when they are not mended promptly, the reasons are primarily institutional, not technical [19] .
In sanitation, the challenge for local government is to work with the existing providers (usually artisan latrine-builders who may have spent their lives avoiding government interference) on product development, demand stimulation, marketing, quality assurance, and co-ordination of the final disposal of wastes [16] .
Central Government
Better outcomes in hygiene, sanitation, and water will only be obtained from local government if it is supported by central government. This support can take the form of resourcing and regulation.
Resourcing refers in the first instance to financial resources. Local municipalities and district councils cannot be expected to be enterprising if they live from hand to mouth. The current trend to decentralisation offers a possibility, but no guarantee, of increased distribution of central resources in the future [12] .
Funding can also be used to redress disparities or as an incentive for action. For example, in Myanmar in the 1980s, any district seeking funding for rural sanitation was required to submit a detailed plan of action endorsed by all relevant local officials to the Health Ministry and had to offer its own counterpart contribution (U. Myint, personal communication). This demand-responsive approach has also been used more recently in rural water supply and sanitation programming in India, Sri Lanka, Ghana, and other countries. This approach, although not always well-implemented, illustrates how central government or donor funds can be used strategically.
Regulation is better understood in the context of privatised water companies, but central government often uses its powers N practise appropriate hygiene in day to day work to provide a model of good practice to patients and visitors.
HSW in health research WHO to:
N convene a multi-agency, stakeholder conference of research funders, providers, and users to define the research needs in health aspects of HSW.
Research funding agencies and donor governments to:
N consider how they can improve their support for critical research on HSW and health, and for operational and formative research as a part of normal HSW programmes.
N build capacity for research in HSW in those countries where HSW coverage is low and the related disease burden is high.
N invest in the development of national leaders who can champion this research agenda and contribute to tackling the HSW challenges in their own countries.
N ensure assessment of the quality and impact of the outputs of research based in developing countries, taking full account of the impact of that research in developing countries.
N invest in HSW research beyond health, especially in the area of sustained behaviour change, economic and social impacts, sustainability, technology, and in measures to ensure the dissemination and application of the findings.
Developing country governments to:
N identify and invest in potential research leaders amongst their own scientists and academics capable of taking forward research relevant to local communities' needs. 
HSW in health surveillance

Major donors to:
N adequately audit their assistance to assess progress in delivering HSW-related health outcomes via the health and other sectors.
N facilitate cross-sector financing for health and HSW to secure more rapid progress on health outcomes.
HSW in health delivery programmes National governments to:
N review roles and responsibilities across sectors for accelerated progress towards universal HSW coverage.
N develop national health strategies for the reduction of diseases linked to inadequate HSW, and to ensure that these are implemented and adequately to control the actions of local authorities and its legislative action can also empower local authorities to enforce bylaws. It is no coincidence that in England, the 1872 Public Health Act came only one year after the 1871 Local Government Act, which reformed the local government system and gave it the moral and legal authority to enforce the new public health regulations [20] .
Bylaws can play a hugely important role in promoting sanitation. Some low-cost sanitation schemes in cities have been impeded (or even abandoned) by the blind application of outdated building regulations that make some aspect of the technology illegal or that impose technology standards that are simply too expensive such as Senegal's periurban standard $500 latrine with two pits for alternate use. More positively, in Bobo Dioulasso (Burkina Faso) and in some villages in Mozambique during the early years of the country's independence, the construction of a toilet was made a condition of ownership of each residential plot of land.
External Support Agencies
External support agencies, like governments, need to invest more in hygiene, sanitation, and water but at the same time need to use their resources more strategically to leverage the investments of households, local communities, and government bodies.
In line with the Paris declaration on aid effectiveness [21] , the bilateral donor agencies are committed to moving their aid from project grants to budgetary support, either for a sector-wide approach (SWAP) or in a common fund to implement a multisectoral Poverty Reduction Strategic Plan (PRSP). In either case, funding is provided on the agreement that the recipient government follow specified principles in spending it. We would like to see some of the approaches to improving sanitation and water supply proposed in this Series embodied as principles in SWAP agreements and PRSPs. We would also like to see an end to donors and NGOs pressuring governments to apply or increase hardware subsidies in sanitation programmes in the belief that they will increase uptake rates despite the welldocumented corrosive effects of this approach [22, 23] .
Roles and Responsibilities of the Health Sector
The health system does not have the vocation or the resources to take over the construction of water and sanitation funded.
Health ministries and local government to:
N ensure that health delivery programmes adequately address HSW. N review health training on HSW at all levels-and in particular for health extension workers or national equivalent.
N brief all health personnel at all levels on roles and responsibilities relating to HSW.
N develop local capacity for implementation of HSW programmes, in both public and private sectors.
HSW in regulations and standards to protect health WHO to:
N continue to develop their guidelines with increased emphasis on assisting and advising countries in adapting them to national needs and into national legislation.
Developing country governments to:
N revisit public health legislation and enforcement procedures.
Health Ministries to:
N review the adequacy of and, where appropriate, strengthen regulations and standards and their implementation aimed at reducing disease by enhancing the quality and extending coverage of HSW.
N carry out environmental health impact appraisal of proposed legislation, and publish the potential impacts on public health of all legislation that may positively or negatively impact on HSW.
Local government to:
N develop and apply building codes and bylaws that are instructive and supportive to those seeking to install affordable sanitation technologies, and ensure that landlords fulfil their obligation to provide housing with adequate sanitation for their tenants.
HSW in health advocacy WHO and other United Nations Organizations to:
N lobby donors to ensure that HSW are reflected in their health department agendas as well as their infrastructure agendas, and to direct more of their aid budget to HSW.
N continue the initiative of the JMP and the GLAAS report [12] in holding countries and donors to account for their contributions to the progress of HSW coverage.
Major donors to:
N engage aid recipient governments in dialogue to strengthen national health strategies and plans to deliver universal HSW coverage. N support a call for universal access to HSW for all. N call on governments in the developed and developing world to take action urgently to address this health issue.
works, or other tasks in the sector, which are normally managed by engineers. But improved hygiene, adequate sanitation, and safe drinking water are cost-effective, life-saving interventions critical to securing progress on the health MDGs and reducing the global disease burden. They are central within the ''health system'' as defined by WHO [24] :
''A health system consists of all organizations, people and actions whose primary intent is to promote, restore or maintain health. This includes efforts to influence determinants of health as well as more direct health-improving activities. … It includes inter-sectoral action by health staff … .'' How can the health system be comprehensively strengthened, not just to provide health care but also to ensure that progress on improving health is not undermined by poor progress on hygiene, sanitation, and water? The first paper in this series [1] listed six roles for the health sector in accelerating progress on hygiene, sanitation, and water [25] . Here, we focus on the three roles with an intersectoral dimension, namely: advocacy (amplifying the importance of hygiene, sanitation, and water in intersectoral dialogue); regulation (ensuring adequate quality of service); and promotion (stimulating household and community action).
Advocacy
There are various possible dimensions for the advocacy of health professionals regarding hygiene, water, and sanitation in the intersectoral arena. Here, we list these dimensions and give an historical example of each.
N Advocating for adequate resources on the basis of health data
The historical record for England shows the important role of medical pioneers such as William Farr at the General Registry Office in collecting and publishing data, documenting the environmental health risks of 19th century urban life, identifying sewage contamination of water supplies as the main cause of cholera epidemics, and creating conditions for competition between cities to achieve the lowest infant mortality rate [20] .
N Formulating comprehensive national health strategies that include environmental health
In early 20th century England, a high infant mortality rate was among the criteria by which local authorities were judged eligible by the Local Government Board for loans to build water supplies [26] .
N Leading intersectoral dialogue on hygiene, sanitation, and water as health interventions in communities, homes, clinics, and schools W. N. Pickles, a country doctor in Yorkshire in the 1930s, documented an epidemic of dysentery spread by contaminated towels in a school toilet. He used his findings to advocate school hygiene improvements, on the grounds that ''Knowledge is not the only thing which is disseminated in these institutions'' [27] .
In developing countries today, it is a public health scandal that many schools and health facilities are built without water supplies or toilets, or that these facilities are not adequately maintained. A survey of 42 developing countries in Africa and Asia found that only one in four could give the rate of coverage of primary schools with sanitation. More worryingly, half of the countries that did provide this information reported that fewer than 50% of their rural primary schools have sanitation [12] . Lack of data on water and sanitation in schools is a serious constraint for advocacy and planning efforts. Out of 60 priority countries for UNICEF hygiene, sanitation, and water interventions in schools, only 27 have a national plan of action for those interventions.
In England a century ago, key roles were played by the Medical Officer of Health in each town, and by the Medical Department in the Local Government Board [28] . Similarly, in most developing countries today, the advocacy effort needs to be led by national and regional Directors in the health sector. Epidemiological data and data on the coverage and reliability of water and sanitation services are needed to aid this advocacy effort. In addition, selection and monitoring of indicators of exposure to health risks should provide an evidence base for more effective and equitable interventions, programmes, and policies [29] .
Finally, a priority of the health sector's advocacy effort should be to extend coverage and facilitate access to water by the poor. Where availability at standpipes is already good and water resources allow, a further objective is to advocate an increase the number of house connections as these are associated with a 63% reduction in diarrhoea when compared with a safe public water source [30] . Replacement of lump sum connection charges by a more affordable charge on the monthly tariff would help to achieve this.
Regulation
In most countries, the regulatory roles of the health sector that are relevant to water and sanitation relate to drinking water quality and to building standards, respectively. With regard to the first, health officials should seek to extend their mandate to cover the quality of service (coverage, quantity, continuity, and cost) in addition to water quality [31] . With regard to the second, bylaws to ensure that sanitation facilities are constructed or available in the vicinity of new houses can be a powerful means to improve access to sanitation.
Promotion
Outreach or health extension workers are found in many communities, especially those covered by Integrated Management of Childhood Illness (IMCI). In rural areas, this cadre is often mandated to promote hygiene and sanitation. Currently, though, community health is often neglected due to resource constraints, which result in many health workers being confined to clinics and health centres [32] . When such communitybased health staff are told to give priority to hygiene and sanitation and are adequately supported, the results can be remarkable (see the Ethiopian example in the Sanitation and Health paper in this series [3] ). Field workers in other sectors-agricultural extension officers, social workers, and so oncan also be mobilised to promote water, sanitation, and health as well as for their own sector if provided with the modest funds they need to visit their parish [33] .
Promotion here includes activity to stimulate demand for sanitation, and also to effect changes in hygiene-related behaviour such as hand washing with soap. It is a function for which the health sector already has a vocation. Its many staff are in day-today contact with the public, and often have years of experience of behaviour change interventions. Their promotional voice is often amplified by volunteer community health workers [34] and expert patients who are able to provide highly effective peer education while distributing items such as medication and condoms. For hygiene and sanitation promotion, they are largely an unexploited resource.
Conclusion
One of the greatest indictments of our age is that, despite knowing the cause, having the technology, and being able to mobilise the means to eliminate the problem, so many children in the world continue to die each year from easily preventable diseases that the developed world seems to have long forgotten.
The health sector has a crucial stake in remedying this situation by ensuring that hygiene, sanitation, and water receive the attention they deserve, and a clear role in addressing the challenge as illustrated in our proposed Agenda for Action (Box 1). Although involvement in hygiene, sanitation, and water may seem like an added burden for an overburdened, under-resourced health system, we prefer to see it as an opportunity to form alliances with other sectors, agencies, and communities, and to ensure that their resources are deployed not only to serve their objectives, but also in the service of public health. The time to grasp this opportunity is now.
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